From the Cameroonian plant Combretum bracteatum (Laws.) Engl. and Diels a new compound, β-D-glucopyranosyl 3β,19αdihydroxy-2-oxo-urs-12-en-28-oate, was isolated along with three known ursane and oleane triterpenes and two galactopyranosyl lipids. This represents the first example of a naturally occurring 2-oxo-urs-12-enoic acid derivative.
has been brought into cultivation. The flowers are sucked by children and visited by sun-birds to obtain the nectar, and the hollow stems are used in Nigeria for tapping palms for wine. In Cameroonian folk medicine the plant is used for curing headache, diarrhea, and fever. In an investigation of 62 plants from tropical Africa aimed at the discovery of new naturally occurring bioactive substances, C. bracteatum exhibited promising herbicidal and fungicidal activities [6] .
In continuation of our studies on Cameroonian plants [7] , we describe in this paper the results of the first phytochemical survey of extracts from C. bracteatum, reporting the isolation and structure elucidation of a new triterpene glucoside, 2β,19α,23trihydroxy-2-oxo-12-ursen-28-oate (1), along with the known glucosyl triterpenes 2-4, rutin, phytol, and two known galactopyranosyl lipids 5 and 6. The triterpenes and rutin were isolated from a methanol extract of dried leaves, whereas the remaining compounds were found in an acetone extract of fresh leaves. The structures of these molecules were elucidated from spectroscopic data.
Compound 1 was obtained as a colorless solid. The infrared (IR) spectrum indicated the presence of hydroxyl groups (3600-3200 cm -1 ), carbonyl and Na 687.3720), and the counting of protons and carbons in the NMR spectra. The 1 H NMR spectrum of 1 showed five aliphatic methyl singlets at δ 0.59, 0.80, 0.93, 1.22, and 1.42, a doublet at δ 0.95 (3H, d, J = 6.6 Hz) for a secondary methyl group, and a triplet at δ 5.31 (1H, J = 3.0 Hz) assignable to an olefinic hydrogen.
The 13 C and DEPT NMR spectra exhibited signals for six methyls, ten methylenes, comprising two oxymethylenes at δ 62.7 and 65.6, eleven methines, including one olefinic and six oxymethines, and nine quaternary carbons, comprising one olefinic, one ester carbonyl carbon at δ 178.9, and one ketone carbonyl carbon at δ 214.2. Five oxymethines and one oxymethylene were assignable to a hexose unit and the remaining 30 carbons were consistent with a triterpene aglycone moiety. The secondary methyl signal on ring E at δ 0.95 provided a most useful indicator for the presence of an urs-12-ene skeleton [8] . In addition, the signals in the 13 C NMR spectrum at δ 129.3 (d) and 140.1 (s) were characteristic for a C-12/C-13 trisubstituted double bond in the ursenetype structure [9] . On the other hand, a singlet at δ 2.54 (1H), attributable to the bridgehead H-18, suggested the presence of a 19-O-substituted urs-12ene skeleton [10, 11] . The tertiary hydroxyl group at C-19 was assigned to the α position by analogy with the 13 C NMR chemical shifts of similarly substituted triterpene saponins [10, 11] , while the ester carbonyl group was attached to C-17 on the basis of a HMBC correlation to H-18. Furthermore, the 1 H NMR spectrum of 1 also revealed a two-proton AB quartet, centered at δ 3.42, assignable to diastereotopic hydroxymethylene hydrogens, which showed crosspeak correlations with a carbon signal at δ 65.6 in the HSQC spectrum. This information, along with an upfield shifted methyl carbon signal at δ 13.8 attributable to axial C-24 and a downfield quaternary carbon resonance at δ 44.6, assignable to C-4 [11] , strongly suggested the location of this primary hydroxyl substituent at C-23. This assumption could be confirmed by connectivities observed in the HMBC spectrum ( Figure 2 ) between this carbon signal and a hydroxymethine proton H-3 (δ 4.40) and Me-24 (δ 0.59) resonances, and between the hydroxymethylene protons and C-3 and C-4 signals. The ketone was placed at the C-2 position, due to the fact that H-3 resonated as a sharp singlet, while the H 2 -1 protons gave rise to an isolated AB pattern at δ 2.18 and 2.37 (J AB = 12 Hz), and showed long-range correlations with the methyl carbon at δ 17.5 (C-25) in the HMBC spectrum: The stereochemistry of the secondary hydroxyl group was confirmed by NOE experiments. In particular, on irradiation of the signal of the H-3 proton at δ 4.40, the NOE effect was observed on H 2 -23, H-5, and axial αH-1 (δ 2.18) protons. Furthermore, irradiation of the signal of the Me-24 protons at δ 0.59 gave NOE enhancement for the Me-25 protons at δ 0.93, whereas, on irradiation of the last signal, the NOE effect was observed for Me-24, Me-26 (δ 0.80) and βH-1 (δ 2.37) protons. These data clearly indicated the equatorial βconfiguration of the C-3 hydroxyl group, as indicated in structure 1. The 13 C NMR data also allowed the assignment of the pyranose form of glucose to the hexose unit of glycoside 1 [12] , while the value of the coupling constant of the H-1' doublet at δ 5.33 (J = 7.8 Hz) in the 1 H NMR spectrum, indicated the anomeric hydrogen to be α-oriented, thus establishing the βconfiguration for the glucopyranosyl moiety. The chemical shift value of its anomeric carbon (δ 96.1) supported the fact that compound 1 was an ester glucoside [13] . The long-range coupling discernible in the HMBC spectrum of 1 between the C-28 carbonyl carbon (δ 178.9) and the anomeric hydrogen of the sugar moiety (δ 5.33) further supported the linkage site of the glucopyranosyl unit at C-28. Finally, acid hydrolysis of 1 gave D-glucose, identical with an authentic sample (TLC, GC, optical rotation).
The complete assignment of all the carbons of triterpene 1 was determined (Table 1) with the help of DEPT, 1 H-1 H COSY, HSQC, and NOE and followed by analysis of the HMBC spectral data. On the basis of all the above information, compound 1 was established to be a new ursane-type triterpene glucoside, and the structure of the natural product was formulated as β-D-glucopyranosyl 3β,19αdihydroxy-2-oxo-urs-12-en-28-oate. This is a rare structure and, to the best of our knowledge, represents the first naturally occurring 2-oxo-urs-12enoic acid derivative.
The structures of compounds 2, 3, and 4 were readily discernible from both the 1 H-and 13 C-NMR spectra as those of the known 19-α-hydroxyursane derivative nigaichigoside F1 (β-D-glucopyranosyl 2α,3β,19α, 23-tetrahydroxyurs-12-en-28-oate) [10, 11] , and the oleane-type triterpenoids chebuloside II (β-Dglucopyranosyl 2α,3β,6β,23-tetrahydroxyolean-12en-28-oate) [4,14-16], and 28-β-D-glucopyranosyl-6β-hydroxy maslinate (β-D-glucopyranosyl 2α,3β,6β,trihydroxyolean-12-en-28-oate) [4, 16] , respectively, the spectral data for which were in accordance with those published in the literature. This constitutes the second reported isolation of compounds 2 and 4 in the Combretaceae, where they were first described in C. quadrangulare [17] and in C. laxum [4] , respectively, whereas chebuloside II (3) has been reported to occur both in C. laxum [4] and C. quadrangulare [8] . Interestingly, compounds 3 and 4 have been reported to show minimal inhibitory concentration (MIC) values in the range of 100-200 μg/mL against the fungal strains Candida albicans, C. krusei, and Cryptococcus neoformans [4] . Moreover, nigaichigoside F1 (2), at 25 μg/mL, exhibited 53% lipid peroxidation (LPO) inhibitory activity and weakly inhibited the COX-2 isozyme [11] . It is the first finding of metabolites of this type in plants of the genus Combretum. It is noteworthy that these glycolipids were found to inhibit the activities of replicative DNA polymerases in vitro and also the proliferation of human cancer cells [20] [21] [22] . Semi-preparative HPLC separations were performed with a dual Jasco PU-2080 Plus pumps system, using a home-made 2.5 × 28 cm, RP-18 (15 μm particle size) column, with a flow rate of 8 mL min -1 , and monitoring at 215 nm. 
Experimental

General experimental procedures:
Extraction and isolation:
Fresh leaves of C. bracteatum were cut into pieces and then part (85 g) was extracted by percolation successively with CH 2 Cl 2 (3 x 300 mL), Me 2 CO (3 x 300 mL), Me 2 CO-H 2 O, 3:1 (2 x 200 mL), and MeOH-H 2 O, 3:1 (2 x 200 mL), each time for 8 h at room temperature. The solvents were evaporated under reduced pressure to afford extracts A1 (0.99 g), A2 (10.45 g), A3 (1.86 g), and A4 (0.46 g), respectively. Another part of the leaves (33 g) was air-dried, ground, and extracted by percolation successively with CH 2 Cl 2 , MeOH, and MeOH-H 2 O 3:1, as above, to give, after evaporation, extracts B1 (0.12 g), B2 (6.53 g), and B3 (0.67 g), respectively. Subsequently, only the most abundant fractions, A2 and B2, were examined. Part of mixture B2 (5.23 g) was subjected to FCC by reversed phase (200 g). Elution was performed with a gradient of MeOH-H 2 O, starting from a mixture of 3:1, v/v, and increasing the MeOH proportion regularly every 200 mL, until a final mixture of MeOH-H 2 O, 7:1, v/v, collecting a total of 20 fractions (50 mL each). The fractions were combined on the basis of similar TLC profiles (RP-18, MeOH-H 2 O 4:1) and evaporated to give 5 residues denoted from B2-A to B2-E. A large amount of chlorophyll remained adsorbed at the top of the column and was not recovered. B2-A (300 mg) contained mainly sugars and tannins and was discarded. B2-B (110 mg) was further separated on a RP-18 column. Elution with MeOH-H 2 O (1:1) gave 3-O-rhamnoglucosylquercetin (rutin, 5 mg) [23] , followed by nigaichigoside F1 (2) [10, 11] , 8 mg. B2-C (172 mg), B2-D (0.72 g), and B2-E (0.42 g) were dissolved in 9, 36, and 20 mL MeOH, respectively, and the corresponding solutions, 1.5 mL of each elution, were successively separated by HPLC over the indicated semi-preparative reversed phase column. Elution was performed with the following standard program: H 2 O-MeOH, 4:1 (2 min) → H 2 O-MeOH, 1:3 (60 min) → H 2 O-MeOH, 1:9 (100 min) → MeOH (120 min). Eighteen fractions were collected (from B2-CDE-1 to B2-CDE-18). B2-CDE-1, eluted after 39.5 min, was constituted by nigaichigoside F1 (2) [10, 11] , 22 mg; B2-CDE-4 (20 mg), eluted after 45.5 min, corresponded to β-Dglucopyranosyl 3β,19α-dihydroxy-2-oxo-urs-12-en-28-oate (1). Chebuloside II (3) [4, [14] [15] [16] , 38 mg, was contained in B2-CDE-5, eluted after 57.4 min. The last identified compound was β-D-glucopyranosyl
